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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an IC 
incorporating a voltage comparator circuit which is 
operated at a low voltage, has a small pattern area and 
improved detecting precision. 

SOLUTION: This semiconductor integrated circuit j 
incorporates a voltage comparator circuit 10 which is j 
provided with a PMOS transistor P1 whose source is 
connected to a VDD1 node, and whose drain and gate i: 
are interconnected, an NMOS transistor N1 whose drain j;: 
is connected to the drain of the PMOS transistor, and | 
whose source is connected to a GND node, and whose ■ 
gate is applied with bias potential, a PMOS transistor P2 j 
whose source is connected to a VDD2 node, and an L 
NMOS transistor N2 whose drain is connected to the 
drain of the PMOS transistor, and whose source is 
connected to the GND node, and whose gate is applied 
with the same bias potential as that of the NMOS 
transistor N1. Then, signals in different logical levels are 
outputted from the drain of the PMOSFET according toe 
the compared result of the scales of the VDD1 and VDD2. 
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VDDl /- k k hk> 

• hfflS^i^^nPMOS>^>v.X^Pli:. CCDPM 
OS h 7 b. Fl/'f >PI±3&^fig $ n, GND/ — K 

•5NM0S h 7 > -^X ^Nl £ , VDD2 / — H \Z 'J—Tfiflwk £ 
nfcPM0Sh^>>'XiS'P2t. CKDPMOS h y "yVT^Z b. H 
K >B±*»««Sft, GND /—FKV— 

n, y— h icnmos h 5 >^t.^ni tra rxste** 

#*£tt&NM0SI^7>^X^N2<fc£ : « : frU VDD1 <hVDD2 
^tWMOSFET <D H U-f >^e>tli^-f -SmjEitgflHlSSlOSr 
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F w > • h.4g£ft<$itett* 1 itl©« l ©MO 

SFETi, . ( . " . 

MESS 1 ©MOSFETt F U-f >H±*t»«!$n, S5 2 ©S 

M&ffi- i 3-&. i ~>tl%>1& 2 '&HLWL<Df& 2 ©M0SFET£> 

Sf§ 3 ©«JEEV - F \z y-X*««Sft&*l 3imgy©sfs 

3©M0SFET<fc, 

WESR 3 ©MOSFETi: F U-f >R±*»Sajfc;£tt, ffiBEfg 2 

©«jee y - f tc y - x £ n. y- h t mzm 1 © 
^7x«bj«4A 5»niiS2 mmmomA ©mosfet£ 

IffiESS 1 ©«ffiy- F©mffi<tiiESf§ ; 3'©«JEy-- F© 
«JEE iO^'h * ittfc U fcfe* C SI 9 U 

©«^-*it5I3M 3 ©MOSFET© F P-f e>ffi;>J-r5SJEE 

\mm^nmt^ z £*&&£? &*m#m&®tei- 

im&r% 2 ] itfrfBJg 1 OMRS - F 3 ©«EE 

y - f twi&n 2 ©say- f fiftSii^gn, one 

SR 1 ©A-f 7xm&££(rr-5i£«iftEgS - i, ' : 
(WE* 1 coftJEEV ^ F £fc«ir3 ©«ffiy.^ F t»E* 

2 0te>^.P£<DHIICilBR£*l. > f5E»ftJt®SlelS§© 

fcb^fi-^* in4s * &«2Mst3Ji o ajr ui^ ias§ <t * £ e 
kjust -s z a ztimttztitistm 1 £«©¥*#*« 

lelgg. 

Fl^ > •••V- FffiS^g^^n^^ 1 agffiMO^ 1 © 
MOSFET 

SR2©1iJEEy-F»CV-X7!>tfilM£n. y-Ficsgi© 
A-f 7X«ft#-i?-*. "=>tt-5SR 2 ^H^©^ 2 ©MOSFET 

t< ' ■ ,: i h: 

^3<DS£E/- FfcV-X*^jttStlfck 1 ifS©^ 

3 ©MOSFET <£:, 

MEJB 3 ©MOSFET £vF P-f >ra±^»«Stlx-4ttE*2 

©tey- F.»c v-rx*»»ttan. y-VtcWEB 1 © 

A-f 7 A 2 «mi«©Sfi 4 ©MOSFET 

fflEE 1 ©MOSFET £ F U-f >H±#S«gn, V-X# 
WEIR 2 ©MOSFET©F-l"f >fCg5«gkn> y— F 
©A-f 7Xff!iS4A 2 i§®S!<bSg 5 ©MOSFET 

MESH 2 ©M0SFETi5j;;yt^4 ©M0SFET©#y— FKMI 1 
©A-r7XfH£j&<-£*.£*1, i!BI : l ©siEEy- F©tt 
JEE <t WEIR 3 ©«JEE y - F ©«JEE «t ©*/h * itfe L fcig 
*KJ6UTft&*|&Sl^;i,©ra*#MEE 3 ©MOSFET 

[ffcfcEH] IWEEl©*EEy— F*fcttflS3©tt£E 

y- Ht«iEJB2 ©say- FiKDfflizmmzti* me 

SR 1 ©/W 7X*4fc4£l«-r*Jfc«8ltHtt£. 



fuESiS 1 .comjEE-y- F*fc«S 3 ©SJEEy-F CAGES' 
2©«EEy-Fi:©|BJK:8MJl3ft. (NEttgJtCglsItt© . 

fflESR 1 ©SEE y - F S fc ttS 3 co*EE y - F <t ffi&m 

2©«£Ey-Ht©niiK:a«!an. iiei2©/Hjx 

*»«t-T*E*)H3E«lOi|iW#*BllHlBS. 

v -x awe* 2 ©«be y - f n. . y- f 
E«EJttt0Bota*«^*»A*-r** 2 ^m^©^ 1 

3 WMOSFETi:, 

ffifEA i ©mjEE y - f * fcteiB 3 comji y - f <t me* 

1 3 ©MOSFET© F K >(tflD|BJfc»«*nfc«:«[Jl1Hf 
ffiftM 1 3 CDM0SFETCO F P-f >ti±*<tb^y- Hi COM 

k if A £" i"s*fctt«»:'gr<D-f >;i-9m&£W& ■ 

m?<s> z. £ z&m £ f z>m&m 2 4 e^©^^ 

[|f*3S6] mEttl*lHl8S«Z>ffl^«^*!(j9S3-a-*C 
WE«JEEJ±t5>IeIK©ffiJEEltK#tttCbX7U 

C t*#SSi:-rs»^)l 1 75M scum* 1 JglcElfc 

[K*^7] WEtX^U^XlEljStt, 
; WlnZm 3 CDMOSFETW F L"f > <t Kt'Effi 2 ©mjE y - F £ 

Zffg 7 ©M0SFET<£r^{i L . ME^ 6 cOMOSFETCOy- F \Z 

6 n» WE® 7 WMteFET©^ F We* !; 

i o;K7xifi^^. tns ^ t &<&m£?2>m&m 

6E«<D¥i!Sft:|fe«0g8. v 1 

[W**8] ; WE'to*ielKc6Hi^#4©|feav^;pfe 

jKCTSfrE^ l ©tey- F©mjEESfc«m3 <dw,be./ 

-FcDHEE^^^LT^X^A'-rTX^y^Fli 
tT^WsR^W^ 2 4 75M 7 CDVi-ftl^ 1 JUICE® 

m&m9] «rE«£E«ifes*?iHis^«, 

MESl ©i&EEy-KfcV— X^Sfe^h^ FK>*' 
©^8©M0SFETt, 

itijESfS 3 ©sky — f iz v -x*^igs$n. f p-t 
WE^i^w 7x«»y - H n; y-Ftrttr 
Eaa*iais©a*«#*f^6hsjBii»«a!{oas9o 

MOSFETi, 

iE^x;wH 7XMy- Ficv-x*«»«*n. y 
ffltem s ©MosFET©y- h \zm&ztiz>fg i ^ms©m 

1 0 ©MOSFETfr, 

mtRSB 1 0 ©MOSFETi: F V-i >H±*t«Ml*tl. (TOES 
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2 <nm&J - F \Z n, y- F dfUEtB^ 

isisso5m^is^-^^.e>ns^2 3ss^©mi i©mosf 

ffiKft 1 ©ttffiy- HSfcttJI 3 cpmEE/- FlC-Sga* 

(WriB)t«*aa©flasiiiiWE* 2 ©may - f tomz& 

©IB 1 2©M0SFET£, 

S£ 1 J - F SfcttJS 3 ©iffy- F fc— 

SSI 1 3 ©MOSFET <h » . 

ffiiZm 1 3 ©MOSFET i F U-f.>H±**«5l***lv. V— X 
#fjfBSf§ 2 ©^JE y - F £ © N t.cSESSE $ ft. I9ESI. 1 2 

oMosFETty- bm±f}mm^nrzf^2mmm<r>m i 4 

©MOSFETta>S&O r . , 

iJESfl 12 ©MOSFET© F l/-f >^£>mfESi£ 1 ©M-f 7.7. 

w^taau • 

mrEI&f^SS^BSStev 

US 1 ©Sffiy - F £fc «S& 3 ©SJE/ - F C— 

£n> mess 1 3 comosfet ty-.KR±a<8itt;*n&as 

1 #iic9% l 5 ©MOSFETt, ... . P . 

ffiggl 5 CDMOSFET <t F l"Y >H±#SM*Sft, F W 
y^b'fflS*^i||lfcm .2^«p©m„l,6 a ©M0SF F . 



sJIBm 1 ? 6 ©MOSFETCO V-X iiftESfl 2 ©^JEEy — F <!: 
2 SR«£!©S5 1 7 WMOSFET & £ £*ibjS£-f S 

lo o o il , ' ; ... , ,. • 

[*w©«t:*8ttif.»^]:.**wi, , *mtemm®&\z 

)VW £fc«"L" <Dimt LTW*-r^CMOS^OD«JEJt 

W 7X»#W ©««*ff tMfcl3J&fc i* Kffiffl $ n 
£*>©-r<&&. 

[0 0 0 2] 

K£*©a«]' H 1 8tt. t£*©«3&©«Ii£»OCM0S 

ls iic a* s nfccMos^cDiiagsjE^iHigscD-w £^ 
•r. 

[0003] co wffrtJftiaiStt . asi©fiM»ffi_ 

VDDl^A^-r^>VDDl^r_Fi:Sifi«;{4/-F (GND /- 
F) i©Ra-eiE?iJ^8ISSn^ VDD1 &5$J£.VXW, 1 CONJEE 
mffiVINl^tH^-rsJgJa^Rll . R12 <t, Sg2©«j[g 
«£EVDD2*«A*-r*J8 2 0«*/-F (VDD2y — F) £ 
GND y — FiCD^TiE^JS^cSn. VDD2£#JELTSf§2 

VDDiy - FiGND y- F£©MC£IS3ftfc5£«8itlH)B8 



<fc, ifflEVDDl U CMOSFET (ffiMttlftjfty 

- hffi*#3** h 7 *ffl^TgiJIEV.INliVIN2 

*jtttLTJt*si«**jtttaj*y-Fciip.iA ictts^j-r^ 

CMOSSJEJtfeHSSCMP ti^a^sns. 
[0 0 0 4] lWE€«SKlIISSte. huSBVDDI y - F t GND 
y- FiOWK. j£«»E«IR0A.t F U-f > • V— FfflS 

1 [0 0 0 5] | Mia qK)S«EEtt»ElKCMP tt . tfctfclHlSgaB 

• viNi p-viN2» x^^.-r'a v— ^^7&atx^fflo j 

: N aiK^y^WiA »tca. > ^C9# F K > <tVDDl 
; y- F <*: CDF«1 Kt»WniS: S k : ^±M^=MMSjS£LM j 
■ F^>S?X»HA . P2A j:. MEXa fflON ^F^>-^l 
! . X ^Nl A iM N2A <PX?Z2M£ J — F ^GND y — F £ (Dm 

m 



t 



"[6.p.0'€5"WBiiJ*Hil^v migBVDD-Ly — 'iF i^GNI) 
— FtCDWIC, P 1! h 7 >- >'X^P3A h-2>-^X 

/ P° M h7>^X^.j3A ©y— F \Z\tpi^it^m^M<Dm | 
1 *^A*U. WEN JH F.7.>2?X^N03Att«rE*«Si£lHl| 
!' SS©N >5?X^N01Aty- FH±^S6i^..<^ U>j 

| K5 7-^ .g^XjSJp, uhgBP^-h7^>gy;^P3A| 
| tN ^ F 7V^*Kfi3Ait.Ojkai»i»y — F*M8B#iS| . 
f Hi -h y - F CMP 1 A C»«!gnTVVf5 T , ■ ■,, , , t 

[0 0 0 7] 01 8©V-Xi^^ 7 ^^ CM0S 

FET SfflV»fc^*W©,«ilg«JEit^|Hli»©»fPlCOti 

T. HI 9*#Mba«»6fB*K:KW^. , - 

[ 0 0 0 8] r©H«mjEE.it*SElpKtt. VDDl^»ffiL,fc 
VINI <i:VDD2*»EUfcVIN2S. M 1 ©@ MmffiVDDl ^S<) 

ffsast-rscMosaffittSEiiiiscMP »c^ji^KW-it*« 

t.©T*-S>. 

[0 0 0 9] EP^, R11/R12 = R21/R22JClS;$bT*i< 
t . VDD1>VDD2©B#(C«, VIN1>VIN2T* 0 . itmmtl 
y— FCMP1A \Z"l" ^tB^jb, VDDl<VDD2©»#tCtt. VI 
Nl.<VIN2Ta5D, It^m^y-FCMPIA «C"H" &tiitl? 

Z>. . 

[0 0 10] ±Efi£3fc0J©mffii«EEtfc«lHl!&tt. ^©3 
t>OPI«j«39»J|Hf6tl$. 

[0 0 11] f 1(0^11 ««£ET«ifPba:t>c:i • . 
■CabS. ^$0, CMOSggEj^gMI SCME t^v-afe^' 

[0 0 12] §<gI&#f&E£VDDaiiiK *U>F 

5 Sh5>->*y.^PlA ©Hffi«EE*Vlh- 

P. A^3ffl©N ^F5>i^X^NlA © FU"f > • V— X 
raffiflEVDS £VDSN1A, ' 3£«fl£j|gffl©N SF7>vXd7N0 
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ZAOVDS £VDSN02A T*feT4:. VDDmin = VthP + VDSN 
1A + VDSN02AT&O, VDDminWT^f£fiJ±T^, 7-X 

AH VthP=1.0V,' VDSN1 =0-3V f VDSN2 =JL3V£T<5 
t VDDmin =1.6VT»*. 

[0013] %2<bnHja(B, /^-^ia^fuc 

D , ft! At^Kii^ft < rifca&fcttir < S 
| [0 0 14] »3'OBMtt, «BEJtiR£«ai«l«3&«* I 

[00 1 5 ] 

«©«EEJtfe@K«, 'flmseabftjua:^. a*->® 

[0 0 16] *^«±S5©Ppm^-*ftT'<<^:^n 
fc *> ©T*; "» MEM^OTrtftKft P? /X&i=iflHiat/j\ ! 

aa'Ktt/ k i omffiy - f f u 

-f > • y- ! 'h«S#ttttSttj&-l itlOS 1 ©MOSFET 
taiE^l©MOSFETtHW>rai*s^igg$h, Sg2 
©ffiBE/- Htcy-Xd^Sgsn. 1 (DAW 

3 ©say- h*by-x*^M$nfc : m r*«ai©»3 

©MOSFET i, h9IB^ 3 ©MOSFETt F l"f >M±^it^ ~ 

n, W83^2©«ee/— Hfcv-^*<S5ggsn, y-F 

KfiJfBSg 1 CD AW 77ifi*S4^.6n5i2 Wt&QjS 

4 ©MOSFET <h£#MjfU gtCaLLg^jK ffi/ -'K cogg £ 
fflgjB 3_©gJEE/ - H <P«ffi fc Offc/hfetttt 

j fc i;TM^5i§ k^ 5^ffl5g!ISEM3 ©mosfet© f 
[0018] *nm<Dp2jD#m#mm®i6)&> m 1 © 

d^ic^nfc^ 1 ag11S!©SI i ©MOSFET ^ 2 ©^EE 

y— Ktcy— ^*«S5^*n, y-Ficsgi ©Awrxm 

e.n-5^ '2 ^m^com 2 ©MOSFET <t. SB 3 ©11 

EEy- ^*«sstt-$nfcii i mmrnom 3 ©mosf 

ETt. iffllBai 3 ©MOSFET <i HK>l^±W3n, b3 
Em 2 ©see y - F \z v-xtmWi sn, y- h {c milB 
SI 1 ©AW 7A«ffc;5*-5-*.£nsm2 8tt£!©Sg4©M0 



SFETt. mJgBfg 1 ©MOSFET <i H UW >3±^gg3tl, 

y-xawek2 ©mosfet© Fi><>tcj&&£ft, y- 
h icm 2 ©aw 7xw4x. ^nsas 2 jia^©m 5 

©MOSFET <h £ ^flm L- , iufSlg 2 ©MOSFET&cfcU^ 4 ©MO 
SFET©^y-htC^l ©/H77tmA^n, HdfB 
JR 1 ©«JE/- K©SEEittfB^3©ll£Ey- Ho«£E 
<t ©^ /Jn * Jt»SE L (C m U TS^C 5 V s<)l com 
^miW, 3 ©MOSFET© F >W >*^tti^-r-S)mffiitte 

[0019] 

[o 020] ft*. *%w©*ifi©^ffiT«;'"p 

(P S«fi&ffl^fcL5LI_lC:.*5l>T, N SM0SFET« 
P »«'itC^^$Hi P MMOSEEIttP SffilCB^infe 

n mv^jis&mmz&sstzjxz. p 

$n«.PM0SFET ffl©«««ffi*t4.A6'n*. ' 

[0021] <mi<pmmmm> mi\t. *m m<6*m" 

[b o 2 2] ; zvnmmBxmEs&im. nvrimwk 
«ses£evddi zmfcmm. t-r^mmm^\ i'tv 'c©fe 
mffi®&n\z£vnffifflffl2nJ vDDitjB2 0D!i5«it« 

jS*iEVbb'2 ^'tt^^tMOsiffiilhfeii^n^f VDDl'fefti'- 
f^««-t b ;~t&ECM0SSJE Jt^BSS 1 2 © Jt« ffl ^3 * itfe r " 
tB^>->*CMPi lcil'iiV^;p"r' '©■fi-^t b' 

[0 0 2 3] 'MjBMttBKlli*;' VDDl^A%-r-5VDDl 

^fiMasiRo * «kot f v-i > • y- bMmtf&iktEfttz 

[0 0 2 4] MBCM0m BEitfe[5iasY 2a; xddi ) — f t.' 
GND y - F ^©to)g/ P' M F^>^x£pi©y-3* • F 

Pfl©flMTitjUgS«6Sn>' WIBVDD2^A^-f -5VDD2y- F 
iGND y-Ft©M»C; P ^h7>v J X;5'P2©y-7> • 
F l"f >Pfl*5«fc^ S h 5 >->*X^N2© F U-f > • y- 
XPflWffl-CitjygE^^tlTVi*. C©«^-. ±SBP1©F 

K>-y-K«s*»*«sn, sfltBPi tP2«, y-F 

3. Sfe> mFlBNliN2©§y-h« < lt!B£«8K|Bl8Sl] 
©N0©y— V\Z&m.-£*LT&*) s rn^.©N0, Nl, N2tt 

[0025] m %^tsm^n\t, ttrBavDDi > — F ^gnd 
j - Yt.<nmz, ffia^R3^±iaiisF =? 
®hh> • y - x P3 © JiTEgij jf^ s n , c©tt^jjg 

F tHiTlBtkfeffl^.— .ECMPJ t©P B 1(CVDDl 

migt-rs-r >A-^0BSj.y.i„*tjf Asnxu-s. ±ib 

N3©y- h C« v BiJSBCM0S^£EJttelHlKi2©P2© F U-f 
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[0 0 2 6] Jfcfc. Hi©tt&©ttS«£J£ttlIIBIO© 

[0 0 2,7]. E2H 0 1 ©«ai«Eit*fciHiggio©Atb 

^.tt«SLTl'^. C C Ttt, VDD1 **— j£©l$ (CVDD2 
w sec ©si— ^-TS&^fC A* ±**o fc»£ 

[0 0 2 8] Sl©mjS«ffijtKlsIKlOtt, VDDl«i:VDD2" 

£ffl^®&13(c£jgT3C:<h{c:cfcP. f£3Kf)©«««£- 
[0 0.2,9] EP^, TODl>ybp2©wictt. P ) l©mSSt>P2 

©««£im)w^p. p2©,h >mmfc«t p^msfciniggn. 

©N3#*:7ttjgleft 0 N3© H V<i >«EE^"H" (=VD 
Dl) D , Jtttffl*y— FCMPlK:"i" (=GND ) 
*"T*r ... ... 

[0 0 3.q]..,jl*UC*fLT» VDDKVDD2©^f»C« v PI© 
«a£<P2©«^IN('^ P v P2© H U-f >.«ffiK«fc 0 5£« 
SStE]Bll©N3#:*>#«gt;:ft P, N3© FK >®JE**" 
L" left 0 , . HARM* J -r HCMP|K:"r. ^w^-r-So 

(6,0.3 1] ^kmmm<D.nmns.it^mo\z^n 
a. k*^j©«ag«mit«®BS <t it^x. &© i 5 ft m 

(0,03.2]. CI) V -AWil^ £>g <»: Mi 

ff^TODmiiu Pl©H<I«EE£VthP, N1©HW>: V- 
*RMLEYDS £VDSNL/T?*.*r$'£, VDbmin=VthP ,+ VDS 
NlJ^±T®j^BjffiTr*S„ ,d ll.-e>. .flJA'tfVthP^l. OV, 
VDSN1 .=0, aVTftitT* <t. «{£!ltif^«JEEVDDmin-l. 
3 V ©*->-T<& ^ S£*0il©«k«ffiit«@fS©g , 
<6S)^mJE,VDDmin=l. 6V«k 0 fctefSffT**. 

[0033]' (2) mmm\&mm^>t£.^p^. k?- 

Hi/^7!y+tc^r*^©ffi»KksH^.ft^©T:, 
ttttpit*jfc|f « e t*^^icft4ftif©fijk*i»i.. . 

[0 0 3 4] <Sg 2 ©Slk»^>.El 3 tt, aFftn©* 2 

[0 0 3 5] d ©miHm£Ek««llIS§30l4 v ; 0 1 £#U L 
TmrMiLfc^ 1 ©SUfi^ffilC«SfliS«ffj±«I5lKlOt 

[0 0 3 6] ±gBtX5 i U->XIlK31tt. ^fSJtgca}^ 

y— KCMPitt^r-'J ->^m^jy— HCMP2t©p B iic-s 

©-T >A'-^IhISSIV2 , IV3 tfifflfitZn* hiJSBCMOS^JE 
itfelH]SSl2©P2© FU"f > (y— HA) <hGND /-Hi: 
©ratCN S! h^>^X^N21, N22 dW'JtC&MSnT 

c©»^. N2i ©y-h«f)8B-r >rt-?mm\ 



2 ©WAy-HKttttS.ft. N22 tt. y-KawKft* 
otttelSSUCDN 1! h^>vX^N0©y- F (/-KB) (C 

(*i/>h5 7-8a),^nT^. 

[0 0 3 7) H3©«|B«ffJi:!R0a3O©«ifPte 

[0 0 3 8] B14tt, HI 3 ©milHtJEJti!J[HlSg30©A(±J 

Ttt. VDD1#— ^©P#lCVDD2^gcWMsec ©^--^-T 

[0 0 3 9] 0 5 (a) tt, B.3 ©«S«SJtttlBlK30 
IC&HT, VDDl*i— ^©B#CVDD2^5t^±* < fO. C©VD 
D2 C tfc/hft V <r,Xric»*«jB A L X V» b T H 

C©»^©«ffi]t«Hi*a»j£H5" (b) IC^UT 

«JBEJ±«lHlK©«JEJt«5m*tt^ (K*)^) 4^3 5 ■ 
(c)- KmLtz. . . • ; . 

[0.04.0] m3 <?nmnfc)£&\Bmocp®m$. 0 2 

*«?!IB U T1W5B L- ft ItilMtjE J£tfclIl&©iM£ i: ifc-^T* . 

j±«ta * / — fcmp 1 © a* kn \Ztt L T t X f U ->7. 0 

K3.1lC«t.0..tX7 !; ij ^.^^>Stt*^ft*TVS^*Wj: • 
[0 0 4 1 ] ,VDDl>yDP2©,P#ttt, JttSsm*/- FCMP1 

, 4>ti-9mmy'i ©uj*tt"H"...». jt«ffifty 

— HCMP2ti"L". r C©P#. ^IhIKIV2 © 

K31©.g'«tiN2 : *S^i^> .■■■.^©IN2 d-jco-T-, £MQsj£-. 
JEJt«ElilKi2©P2© F V'-f V— -XWftmiDS Ifi'Pls 
{£TJL/> .^©^ft*^VDpi>y : DD2©«lliiS^^ii5<ftSo 

[0.0 4 2] Cin(q*fbT l? T VDDKTOD2©Nf»b*. itfe 
W*/— HCMPltt-^ \- .rT-Wf— ^-lpblV2 ©ttj^tt". 
L" > Jtfetb^/— .HCMP2«"h:.; ..e©P#v,/f> 

a--^ihi^iv2 ©tii*"L: jci'omi • W^.ttaicft. 

P, tXx'J.->XI3K31©mSf£IN2 tt^Lfttn 
[ 0 0 4 3] 1P^, CMOS«mJttfc0g8l2tt, VDD1>VDD2-- 
©S#<i:VDpi <VDD2©B# t T 'h.^T- U. VX0SS31 ©g?g# 

Sftp.(P2tc«£n*mwci*t^^-5) . Ata^^tt 

Oi^fCft-S. 

[0 0 4 4] L)t*b.T, VDDliVDD2©m{4§l^^1l 
IC«J P #*j a BCVDD2 K«/hft 7 -f Xfig^^SA Lfc£§ 
bXT'J->X#tt*»Ol213©«ilg«JEittSElH]SS30 

(c«kn«. thiSEai^jy— KCMP2icty«©/^i/xd^m* 
sn»<. ««rffc$£i;r, 0.5 (b) tc^bfc<fcaft 

tx^u ^xwtttSfftftv^wmffijtttiaisrfa, 0 

5 (c) lcjRL,fc«»ffcfl|©J:-3K. ttteffi*y-FCM 

P2icty«©/^i/^.^ai^-r-S)- 3 B.n^feoft„ 

[0 0 4 5] <m2C0nMBt&<OJ&mM>W6\t. W.2 
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[0046] 16 ©masmjE^j«s«*&iHiKtt.' b 3 e# 

HB LTWa Lfc«««BEtt«pK3'0Oai**IC«ii(«)lft 
ii*?[ElSS60#ttljaS tlT^zkifi&tz <0 « -e-ofl&ttffi i; 
T*5«T*, !2 3'£<h^-g|$#tCtell-I3^£#ttTESi 

[0 0 4 7] ±Emai«JlftSkiHl8S60«, VDD1 J — F <fc 

^x;iv\W7x#y&/-FvouTi £©racp Sh7>>' 
mtiB^xji'Mi' rxfly&v- kvouti torao ih? 

[0 0 4 8] S £ (C. «««ffitt*fc|IlK3'b©Jt«HJ;*J / 
- HCMP2©tH*ftS>tTS«S**-f >A*-^|HJSSl'V4 

j^iSttsn^cfeD. :o-f>rt- ^IhIKIV4 ©aw^m 

ISP4, N4*J:to6©y— HCftiteh, tflKPSroy-h 
[0 0 4 9] 5*tC-, : H 6-ol^te«)*«feliliS©»ff 

g^ivrmi-r*? " ; • " 

[ 0 0 5 0 ] r H 7 tt, @ 6 ©S$CSJE*0J&#S&IIJi89Kj ; 
[ 0 0 5 1 ] m 6 ©«aS«EE«ltft«l&lHlgS«; VDD1, VD 

[0 0 5 2] EP%V ffi®mjEE^«@K30Oft^k, 04; 

Dl, VDD2<7>5%0^ffi{4lliJCDffiff^ 

[0 0 5 3] mtf, VDD1=1.5V , VDD2=1 . 3- 1.7V if 
VDDl>VDD20B#tC«l VOSttiSIJ S— KCMP2& W L" - 
, -f >A'-£[hI8§IV4 ©ffl* s &"lT ■ fcfcO; N4<hP5te 
*VttIBfcfcD, P4£P6tt:*^ttilRi;:fcD, 9x;ww 

7 ; *0«&> — FV0UT1 fcVDDl=l!5V jMHA-TS. ■"' 

[0 0 5 4] ^niC^fbT, YDDKVDD20RpJrtt, Jt« 
ffi^/-FCMP2kTH n V -f ^0ttiV4 O Hi* fit"' 

IBK&D*" ^XJ|/;H7XM/- FV0UT1 KVDD2=1.5 

-*i.7v*JtH*-r*-. - ,; 

[0 0 5 5] gp*>, H6 0«iE«£E«)ift«j|&EBtCcktl- 

[0 0 5 6] ft** P Sh5>yX^P50y— A£VDD2 ' 
/— P S b?>^X^P6<£7-A£VDDl/~ 
it5J:5(:tIt5C>>j:D, VDD1, VDD2comffiM 



[0057] <fg i <nkmMmv>&Mm>m s\t. mi 

[0 0 5 8] Cl(0«*f|£Ett«IIIB»i/Hl ft#HB'bT 
HtMLfcm^ CMOSmEEtbfelHl 
S§12a ek-rSYDDK* VDD2fe-A*H«*«i»T*^ (CMOS 
«EEtt«[HKl2«P2©V — XUVDDl/^A^U P30V- 
XKVDD2rt<\rtT*) ^ VDDlS:l&fP«j|gt-rS^tt«i 
EBlla tO«/£ ? VDDl*ftfP*«ir'*iil*Ej»13a© 

[0 0 5 9] 'taffifeffiSKlHlBlla VDD'l/— H'i'GND 

nxVii. VDD1;/— FiGND y — FiOIHfcJ 

F W> • V*H3Sf*«'«ShfcP JlhJ>?X^l 

[0 0 6 0] HfrEtH*lHl^i3_a \t, StrlEVDDl / — FiGN 

smt^nxi/^o tcosf^, ±fepi4 «, iriB^ii 

SSlelBila coPIO i^— hW±*S«*tiT*qV : 

^wio , ph i^ ,, i/>Kk^-ia**«j^*.-*L 

pb t <d m \z vddi s »f^feag t -r ^ V > a- * 0B i nvi# 1 
jfA^nx^So : * " ; ;,> 

[ 0 0 6 1 ] *B 9 tt, i'8 ©*««ffiJt«©i»©Atfl'* 
#tt^bTiv^L" : f : •■ 

[0 0 6 2] 0 8fett^ttffiJt^ HI* 

fcnttTfcO^ VDDI; VDD2^-fc/h««iJt«ffl*ofea 

[0 0 6 3] <83'ii)*«»*>tu;5T, 08_lC>^b 

[0 0 6 4] aion 08 <Dnmm&tt$t®$&<D h ^ 

>^A^P2comSKIMittEEVM<Dl8« (IM™VM#tt) ^r>^ 
[0 0 6 5] HI 1 fit. H8Com«*lEJtttlilBO»fP 
[0 0 6 6] iP*>, fflfi£LfcJ:5JCVDDl*«— *(7>B#tCVD 
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D2#jz*>±#0. VDDl<VDD2CDttffitCfj:ofcB§, CMOSfl; 
JEttft&[ElSSl2a IC&^T. PI © H U"f >li"L" fre>"H" 
'vt^ftl,. P2©HH>tt"H" A>6"L" 'vi^'ffr 
5„ £©«£, VDDliVDD2ro«JEM«P2lC«nsmiWtIM 
©^fc#AIM£LT^fc>-rci£#T'#. d<DAIM»C«fcO 
CMOSfSEJtttlBlK] 2a ©U*«£EO«ftS» A VMtfft^ 3, , 

[0 0 6 7] L*>U N2KSiEtt-5SfilUMa*tfce>nT<^-5 
Of. H2<DfB»«**»li< . W^[HlS§13a ©N3©y- h 
lC*f-r-5&«(-^^* t * i * i -5» EP^> VDDl<vi)D2C&^ 
fcSra*Je.)ihNFW (Tdelayl ) ^tCJt»t±i?jy- HCM , 
PB*«"H" d^"L" tCg{fc-f-5©T\ SJEtktSE^tBCBtra 

,mBE*^^VDDl<:VDD2T*ab-5tCfeJ6)e.-f. VDD1 
,hVDD2©aEE^£IEL < «»TSfc^WIB#£.&;CL . 

[0 0 6 8] Cpi"3^W«j**»»J^fcJI5 3©*Jfi» 

[oo'6 9] @L2it *mw<D&3<Dmi&mmzmz> 

[ 0 0,7 0 ] C «p«jR9BEtkt55HKttv. El 8 £#Hg LT 
feS^ fe CM0S«ffiJt*!«lHlKl2b Kffitt*^ < hl f TN 3SLK 

[0 0 7-1] rcDSjl®JEJttt(HlK«. VDD1 Sttf^«jK' 

&femm4t, ±ge^ffiSff|Eissiia £.«fc o nm&wph-- 

*tit> Kftfe$R£®ISl4K:<fc 0 ftf #3WRftS,n, ,' 
VDD1 tVDD2*it!RT*CMPSfifiEittt0Ki 2b . VDD1 * 
IMWItl,. CM0SmjEit&[Hlggl2b ©tk^m^^Jt^' 
tB^y-KCMPBtC^ai^^rH" £fcte"L" Oi^tL 

Tixom-rajftisjEsna *»s«u«sn*.' 

[0 0 7 2], WSBIftfPjiSK^lElKUtt,. VDD1 y — K<hGN 
D /-Ft©^::, P Mh5>i 5 X^Pll ©1/-X • K 

>v?X*N13 OHH>- y-7ra^JFH>- y 
— hffiSWKttSftfcN iJh7>->*X^N12 ©Ft"f> 
• V— xra©«T*^8i^£ftTV>&. £©«•&. ±fB 
Pll tt. Dte%«flElBlKlia ©P10 ty-hB±*J«« 

snrfeo, cne>©pio , pi 1 te^i-x-s^-igss 

[0 0 7 3] HtrlBCM0SmJEJtKHlKl2b tt, VDDiy-K 
tGND S - F £<D?£i\Z. P 1! h 7 >vX^P2©V-7. • 
h* W >|HJ. N ^h5>v?X5'N15 OHH> • v— X 
Ffl*5«ktXN 1^5 >vX^N2© K l"f > • V-Xffl©)S 



Ttt^J&i&Sft. miIBVDD2^A^-r-5VDD2/- H tGND 

/-Ht©rac, p ^ h7>^x^pi©y— x • Ku-f 

[0.0 7 4] d©«-&. ±SBPl©KU-f> -y-HffiS 
tfttgan, Pl<!:P2©y-K(g±*iSiKStlT*3 0, C 
©PL, P2tt*U>h5 5-HK**J«-r*. ±13 
Nl*5J;tfN2©<&y- MS, HilfB)£S8!£(5]Klla ©NO©y 

— Mc^snxisD, ^ne.©No, ru, n2«*u>h 

sV-H&£#ff£T£. N15 ©y-.Mcte, 1312 

[0 0 7 5] #.\Z. ® 1 2<DmK«£EJ£ttpB0»f)*£ 

^« , ' -I 1 • '•• ■ " . ' . • ' 

[ 0 0 ; 7 6 ] El 1 .3 p i 2 ©«aSSffitt 14088© h 

7>S>X*P2©«8fEIM£®JEEVM©Wfl* (IM-VM&tt) 4 

^LX^-So .... 
[0 0 7 7] @14H -0 1,,2 ©«pS£EJt®EHIS§©A 

ffl*HWt*SUTt>*.. . • • 

[0 0 7 8] 012 ©«iK«EElt«igSS©l!lfPtt,. 0 9 
UTiJ^Ufcli««JEJt«E®K©i(if^ & Jt«T, 

**WIC«|1IUTS>^^, CM0SmJEJtfelHlSSl2b ©P2 - 

tt. tt8tft*WB©N15 ^MSnX^.*©^ Rl 3fcj 

[0 0 7 9] ip-fe. ^Xfc«t.^CVDDfd{— )6©^fCVD 
D2*«Sffe±*iO, VDDl<VDp2©«S8ICfj:-pfeP#, CMOSS 

jiitt^iHiK93tffe^T, pi©Kwr;f«"L" .^s. 

t.mt\s. P2©h* K-f >tt"H" ^t3&(ftlC3e-fb 
T-5... v©«-&. VDD1 tVpD2©mjEM«N2(Cffinr5 : a.S5t 
IM©i-ft^ A IM t LT^trT d £&~ep„ ,il© AJMCi , 
DCM0S«JIit^[Hl8Sllb ©tll?t)flBE©^{b» A VM*»ftJE 

[0080] c©»#, <is«»^sit<b4Ei-5.fcje)ic, 

0.N1, N2, Nl l*5«ktfP10, P14 ©m«tM*-^lC{g;«$1± 
fc«^, ; (CM0SmaittS!lHl8SUb ©P2©^»ffi^4H< V 
T%>. B5SHLfc«fc'9tC«S[/h©«Sit^ttcMLT 
CM0SlliEltKlHlSSl2b ©W2lSJI©^ft;#AVM£*i*< 
-r-5Cl<i:^prt6-e$.0. UJ^lHlgSl3a ©N3©y-hfC*f 
-r-5iS:m4ffiP#^T'fT^5c:«i:dinItgft7a:«.. BP^. VD 

m<m)2izti.^fcwmfr<bm^mnmffl (Tdeiay2 ) & 
Kittstoi^y-KCMPB^'H" ^e."L" {c^k-r-5©-c, 
aBEJ±»^ui©i^ra*®aS'r-5c: ttf*smzfcz>. Ltz 

«bT. VDDl<hVDD2©mBEH# : SrEPJ^lCiEL<*iJW-r'5 

[0081] w*>. m3<nmMMW<\z&2>mmmK.ttm 



#M 2002-237742 (P 2 0 0 2 - 2 3 7 7 4 2 A) 



[0 0 8 3] £©*i!IttJEl±&[E]Sg«, H12£#flBL' 

xmmvrzmmm&itm^tit^x. cMos«j£jtfe@ 

8gl2a VDD2cDA^H#d^T$.S (CMOS 

«JEJtft|HlSgl2d' CDPIWV-XI'VDDI^A^JL; P2©7 
-T.(CVDD2A^A^-T-5) -£-©tote|j>l tf* 

i<DT, 01 2*£ra^8P#ettm-e^&'ttttT»tgii 

[0 0 8 4] 016H 0 1 5 ©miKSJEtfcifclI]S&©A 

[0 0 8 5] 01 B<bmili«ffiit«lEiK©«if^tt. El 1 

T; VDD1. VDD2<0^:/jNHfetC 

{Cft-S^Wi-S. EP^v VDD1>VDD2©R#. CMPB ="L" 

, VDD ; '<VDb2C0St; CMPB="H"Srf±l^-r^. 

[0 0 8 6] Ell 5 0M«EHttiaK£J:*it& Ell 
2 *#BlbTW«bfc«ife«BEJt«0l8fclRl«'fc. Illll 

[0 0 8 7] <JB40»»i^H17lt Sf§4©§Hi£ 

[ o 0 8 8 ] c oflW«ffiJ«ftiaiSttr^ i 5%^'!Rt'' L 
T«l»''i;fc«aR«ffiJt**EIS'tJt^T.- tOWAflltk 
Xx'J'v-X|nI8§15*^P$tlT^-5^> a^JlE]SSl3b © 
D, *©tettmUT**OTr, : 012*<h|W| 
- '83* K rt— B#*# jtT»« &«B&-r « .' 

[ 0 0 8 9]' Jtf2ffl:*J HISS 13b WIHW*lHlgSi3<Djt "" 
tfctti* ^ - HCMPB't kX^ U v-XtfctuL— HCMPDt Oiaj 
trY ; >A*^ytHl8S*INV2^#A$nT^?>. flfflBk 
X^U '>X|Hlg§15«, HuiBCMOSmgasfetlHll^l 2b ©P2© 
H W><fc.GND_./'— Hi©ffl»£N SK-5>5?X^N21 , 
N20 d*it^Jfc&8SS;**lTV>-5. N21 ©y— K v 

tttasa-f >n-?mm\wtqmts;- S* (tx^u ->x 
m^y- fcmpd) izmm^n, mz «v y- h anurias 

SSSHISSlla CON 1! h 5 >>?X£N0©y— h it) 

[0 0 9 0] 'h©hX5 L U_>:X.lHlKlJifi5ffifP'«» EI3 Sr 
LTt&jZfc L fc t Xf U ->X @S§3 1 ©»ff i ** W K 

IrI c-z?^>^>, 

[0 0 9 1] El 1 7 0>*SWEJtttlsltt0>IMm. El 1 
X. hb^ttl^y-HCMPBWta^ffl^tC^bTtX^Uv- 

[0 0 9 2] fiP^, VDDKVDD2©P$IC«, it&tB^V- 
KCMPBtt'L" . -f >/S*-^lHJSSINVl©tB^«"H" , -f> 



A— ^0KINV2©I±J^/— K ( tXr-'j yXUl^y- H 
CMPD) tt"L" T**. C©8#,' <>'A-*®88INV2©ttJ 
2)"L" ICJ;0N21 tt*7tt'*CftO. tXxU ->X|elES 
15©mSi£IM2 tef££Ltet,n 

[0 0 9 3] intC*fLT. VDDl>VDD2©B^(Ctt, Jttfc 
m.^jy-HCMPBtt'H" , -f >A-^lHlSSINVl©tH*«" 
L" . -f >A-^laISSlNV2©ttS*y- FCMPD«"H" T£ 
C©l$. -f>A*-^[5ISSlNV2©tb^"H" £«fc0N2! 
tt^->ttMfC^D', fcX^U vX@8S15©««EIM2 
4=-T3. d©IM2 \Z£-oX. CM0S«ffitt«in]Kl'2b ©P2 
© H K > • V— xratlffilDS *^L{STC;' *:<F>ftfi 
t-tVDDl^vbD2©^tbX¥*^<^£^). " • 

[0 0 9 4] CM0S«EEJ£«<lel8Sllb fit."' VDD1< 

VDD2 ©Pt £ VDD1 > VDD2 Cii't. t X ¥ U -> X ESS 1 5 (C 

j: o (P2ic«Ensmanc2i* : sf!*-r-5) ; 

■ • ^ '■ ;; ' 

[0 0 9 5] l/fc*^T. VDDliVDD2©«tfcS^*S«« 

izvjomfr&m tcvbDi > -f xdmmx c frm 
kxx u ->x#tt*«r^Ei 1 7 ©masmkitfeiiife 
m&vtz%'2 nmk&mtmMiz. tXr'J 
->x a t> j — y cmpdic t y « © /^;vx tfimf) itm< 

"' ' '•' ' ' ' " '' ' '\ 

[0 0 9 : 6] '• : — -- ; - " •».:•:• ' - .• 

[02] m i o*«iiffijt«iEiaB"©AUi*i#tto-«* 
^•r ei:' - ' r " l -"~ J ' ~ 

[03] *ftma>K2 <b&mmmzmzwsin&tk&® 
sg^^-riE]ss0. 

[04]' 03©«ilgll£Ett*S50K©AUi*#tt (kXr 

[0 5] 0'3'©«jtetlBEJt*SSlHlKlC*5V»TVbDl*«-«© 
P$(Cit^ ±^SVDD2tcm-'J^J:y -f X'fiK^ilALT^^ 

cotttx^U ->x#tt&^Ffc^^«iE«ktt;«lHigS© 
0l ■ 

[0 6 ] *?E0JI©Sg 2 ©*J£jgSi»C^«)««m£EJt«SElHl 
[0 7] 0 6 ©«8KI|JE«3^i^liIgS©i!l^J*^-rj!£ 

mm. 

[08] *^w©^ i ©*js^ag©^^c^^miism 
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ffiJt*fcEltt*:j£T0KBI. 
[1219] H8©*«*JIltttlHl»OAa*t*tt*S-r 

Ho 

[010] m8<nnmW.EEi£&®&<D\~5>i;7.5'?2<D 
[011] H8 0*«*BEJtttl3BlOftf^OT**-r3"r 

[012] *^W«B3«||J6^!ilC^S«iS«£EJ±«! 
08&£*f 0K0. 

[013] 01 2©miK«fiEtfc*5;E8SOh7>> f X^P2 
©IM-VM#tt£7jrf 0. . 

[014] 01 2 0«««BEJt«ia»CQAa*1*lt**' 



[015] B3ax*mme>*mntz**nMMEE}tM 

[016] 01 5O«MSJ£tfeliltt0AU:b&tt*K 
■T0. 



[017] if%W<DW,4 QgtS&JBlcffiStgWjEJfctt 
ES§£^-f[HlS&0. 

[01 8] tS*©«ftW*««:#OCIM>S LSI (Cfil&Sn 
fcCMOSS!<©msmffilt«ElHlSg<Z>— #"]4^-riH]SS0„ .• 

[019] 01 8<DV— X^^TSr^TCMOSFET 



[W^roiftB^] 

10- WRttJEJtttlallS. 

11- : 5£«iJE|5]K. 

VDD1-H! 1 ©feiSffiasmjE, 

VDD2-3S 2 omnGLmwMfc, 
cMPi- jttsfaj^jy — 
gnd -{gattmag. 



[01] 

VDD1 VDD2 



flMj 



no -3 

X N1 



R3* 



IN2 




N2 



" 10 



IV1 



M ! N3 ! 



BCMP1 
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